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INTRODUCTION
The Bactrian camel (Camelus bactrianus) is one of the most important domestic animals in some of the desert and semi-desert areas of the world. Our previous reports have described the cranial cervical ganglion (Cui-Sheng, 1996) , sympathetic ganglion (Cui-Sheng et al., 1998a) , accessory nerve and vagus nerve (Cui-Sheng et al., 1998b) in the head and cranial neck region of the Bactrian camel. However, there is as yet no detailed report describing the nerve supply to the nasal cavity of the Bactrian camel. The aim of the present study was to describe the topographical nervous distribution to this cavity as this has importance for further research on the comparative neuroanatomy and neurophysiology and the related clinical surgery of the camel.
MATERIALS AND METHODS
Seven heads of Bactrian camels were collected in Inner Mongolia, China, after the animals had been killed by exsanguination in the local slaughterhouse. The specimens were ¢xed within 24 h by infusing them with 10% formalin through the common carotid artery. All the animals were adults, but the sex and body weight were not recorded. Both sides of each specimen were dissected grossly to observe the nervous supply to the nasal cavity following the methods described by Xie (1987) .
RESULTS
The nerves supplying the nasal cavity included the olfactory nerves, the ethmoidal nerve, derived from the ophthalmic nerve, and the caudal nasal nerve, derived from the maxillary nerve.
Olfactory nerves (Nn. olfactorii)
The olfactory nerves were peculiar in that the ¢bres were not aggregated to form a trunk but were aggregated in many small bundles connected to the ventral surface of the olfactory bulb ( Figure 1 ). All these nerve bundles coursed rostroventrally, passed through the foramen of the cribriform plate and terminated in the mucous membrane of the caudal portions of the dorsal nasal concha and nasal septum. The vomeronasal nerve arose from the dorsal aspect of the accessory olfactory bulb, which was situated on the caudodorsal aspect of the olfactory bulb (Figure 1 ). It then took a rostral course on the dorsomedial surface of the olfactory bulb. The nerve then passed through the medial part of the cribiform plate to reach the submucosa of the nasal septum, where it gave o¡ several twigs to supply the mucous membrane of the nasal septum. The continuation of the vomeronasal nerve ran rostroventrally under the mucous membrane of the nasal septum and terminated in the vomeronasal organ in 47 small branches.
Ethmoidal nerve (N. ethmoidalis)
The ethmoidal nerve arose from the nasociliary nerve on the medial wall of the orbit. It then turned caudomedially, penetrated the ethmoidal foramen and entered the cranial cavity. Subsequently, it coursed forward, passed over the ventrolateral part of the ethmoidal fossa and reached the ethmoidal crest. Here, it turned forward and penetrated the cribriform plate. On reaching the nasal cavity, the ethmoidal nerve coursed along the caudodorsal border of the nasal septum for a short distance and passed underneath the frontal sinus, where it divided into external nasal and internal nasal branches (Figure 1 ). The external nasal branch (Ramus nasalis externus) of the ethmoidal nerve ran rostroventrally in the groove located along the medial border of the nasal bone ( Figure  1) . Just underneath the nasal process, it rami¢ed to supply the medial and lateral wings and adjacent skin.
The internal nasal branch (Ramus nasalis internus) was larger than the external nasal branch. After having separated from the external nasal branch, it coursed forward for a short distance, and then rami¢ed to supply the dorsal wall, upper parts of the medial and lateral walls of the nasal cavity, dorsal nasal concha and ethmoidal concha ( Figure  1 ).
Caudal nasal nerve (N. nasalis caudalis)
The caudal nasal nerve arose from the ventral surface of the maxillary nerve in the cranial cavity and passed out through the orbitorotundum foramen together with the trunk of the maxillary nerve. It then coursed forward, ventral to the maxillary nerve, and passed over the dorsolateral surface of the medial pterygoideus muscle in the pterygopalatine fossa. After arriving at the rostral border of the medial pterygoideus muscle, the caudal nasal nerve divided into medial and lateral branches. In four of the seven specimens, it was observed that these two branches passed through the pterygopalatine plexus. They then entered the nasal cavity through the pterygopalatine foramen after connecting with pterygopalatine plexus by three or four communicating branches. In the other three specimens, the medial and lateral branches joined the pterygopalatine plexus and were closely associated with the pterygopalatine ganglia. The continuations of the medial and lateral branches could not be visually discriminated from the nerves in the pterygopalatine plexus by the naked eye. However, it was clearly observed that two branches arose from the pterygopalatine plexus and then entered the nasal cavity, acting as continuations of the medial and lateral branches of caudal nasal nerve. After entering the nasal cavity, the medial and lateral branches of the caudal nasal nerve showed no evident di¡erences in any of the specimens.
The medial branch (Ramus mediales) of the caudal nasal nerve entered the nasal cavity through the medial portion of the pterygopalatine foramen. It then coursed rostroventrally on the nasal septum between the dorsal nasal concha and the ventral concha. At the caudal quarter of the nasal septum, the medial branch gave o¡ several twigs to supply the nasal septum and middle nasal meatus (Figure 1 ). The continuation of this branch extended forward and rami¢ed to distribute in the ventral nasal meatus, the rostral portion of the nasal septum and the rostral part of the hard palate.
The lateral branch (Ramus laterales) of the caudal nasal nerve entered the nasal cavity through the ventral portion of the pterygopalatine foramen. In the foramen, it gave o¡ four or ¢ve twigs, which coursed rostrodorsally and supplied the middle nasal concha. The continuation of the lateral branch coursed rostrally under the mucosa on the ventrolateral part of the ventral nasal meatus, and then distributed in the ventral nasal meatus, the ventral nasal concha and the bottom of the nasal cavity.
DISCUSSION
This appears to be the ¢rst detailed description of the nervous supply to the nasal cavity of the Bactrian camel. The results showed that the general patterns of distribution of the nerves in the nasal cavity of the Bactrian camel are similar to those in other domestic animals (Getty, 1975a,b; Smuts and Bezuidenhout, 1987; Xie, 1987) . There were no obvious di¡erences between the two sides of the head in any of the specimens. However, there were some unusual features of this distribution in the Bactrian camel.
The vomeronasal nerve and terminal nerve exist in most types of mammal (Getty, 1975a ,b: Xie, 1987 , being closely associated with the olfactory nerves. The vomeronasal nerve of the Bactrian camel was large and well-developed. Although its origin, course and distribution were similar to those in other domestic animals, the separate terminal nerve (N. terminalis), which has been described in many kinds of animals (Getty, 1975a,b; Xie, 1987) , was not observed in this study. Further microscopic studies are required to decide whether this nerve exists and, if it does, its anatomical features in the Bactrian camel.
In the Bactrian camel, the ethmoidal nerve divided into external nasal and internal nasal branches after it reached the nasal cavity. The distribution of the internal nasal branch was in accordance with that in horses, oxen, sheep and swine (Getty, 1975a,b; Xie, 1987) , whereas the destination of the external nasal branch was similar to that in the dog (Getty, 1975b) . In most types of domestic animal, the caudal nasal nerve arises from the pterygopalatine nerve in the pterygopalatine fossa and enters the nasal cavity, after giving o¡ some communicating branches to connect with the pterygopalatine ganglion (Getty, 1975a,b; Xie, 1987) . However, in the Bactrian camel, the caudal nasal nerve arose directly from the maxillary nerve in the pterygopalatine fossa, and was closely associated with the pterygopalatine ganglia (Cui-Sheng, 1996) , from where the medial and lateral branches entered the nasal cavity and were distributed.
